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Description 
[OPTICAL LENS AND LENS SYSTEM] 

Background of Invention 
[ooo 1 ] Field of the Invention 

[0002] The present invention generally relates to a lens. More 
particularly, the present invention relates to an optical 
lens and a lens system. 

[0003] Description of the Related Art 

[0004] | n a variety of equipments such as telescope, camera, mi- 
croscope or optical projection system, the optical system 
is an important component. Generally, in the optical sys- 
tem described above, the image quality is highly depen- 
dent on the lens thereof. Hereinafter,the structure of 
aconventional lens will be discussed in detail. 

[0005] FIG. 1 is a schematic cross-sectional view illustrating a 
conventional lens. Referring to FIG. 1, the conventional 
lens lOOincludes a barrel 110, a first lens 120, a baffle 
130, a second lens 140, a mount 150, a filter 160 and a 
charge coupled device (CCD) sensor 170. The barrel 110 


has a light incidence opening llOafor incidence of light 
and a receiving space 110b, wherein the first lens 120, 
the baffle 130, the second lens 140 andthe mount 150 are 
disposed in the receiving space 110b sequentially. The 
baffle 130is disposed between the first lens 120 and the 
second lens 140b. In addition, a portion of first lens 120 
is exposed by the light incidence opening 110a. The 
mount 150 has a light exit opening 150a for the exit of 
light, wherein a portion of the second lens 140 is exposed 
by the light exit opening 150a. Moreover, the CCD sensor 
170 is disposed on a light path after the mount 150, and 
the filter 160 is disposed on the light path between the 
mount 150 and the CCD sensor 170. 
[0006] Therefore, the image quality of the conventional lens 100 
is dependent on the precision of the alignment of the first 
lens 120 and the second lens 140. It is preferable that the 
optical axis of the first lens 120 and the optical axis of the 
second lens 140 should be coincident. However, in fact 
that the optical axis of the first lens 120 and the optical 
axis of the second lens 140 are not coincident, and thus 
the optical property of the conventional lens 100 is de- 
pendent on the alignment error. Referring to the enlarged 
viewshown in FIG. 1, in the conventional lens 100, the 


alignment of the first lens 120 and the second lens 140 is 
dependent on the assembly of the first lens 120 and the 
second lens 140 with the inner wall of the barrel 110. 
Therefore, the alignment precision of the first lens 120 
and the second lens 140 is influenced by the machining 
precision of the inner wall of the barrel 110. Recently, the 
machining of the barrel 110 is performed by using the 
computer numerical control (CNC) lathe or the CNC boring 
machine. However,generally the finest machining preci- 
sion of the inner wall of the barrel 110 is up to about 
10um. Therefore, the alignment error of the first lens 120 
and the second lens 140 is greater than 5um, and thus 
the application of the conventional lens 100 using the 
barrel 110 for alignment is limited. Specially,the conven- 
tional lens 100 using the barrel 110 for alignment is not 
suitable for an optical instrument requiring high precision. 
Furthermore, the optical property of the conventional lens 
100 will be analyzed by using optical simulation analysis 
described in the following. 
[0007] FIG. 2 is a schematic drawing of the optical simulation 

analysis of a conventional lens. Referring to FIG. 2, a light 
180 is incident onto the CCD170 via the light incidence 
opening llOaof the barrel 110, the first lens 120, the 


opening 130aof the baffle 130, the second lens 140, the 
light exit opening 150a of the mount 150 and the filter 
160. A portion of the light 180 forms the image light 
source 180a and another portion of the light 180 forms 
an useless stray Iightl80b, wherein the image quality is 
influenced by the stray light 180b. It is noted that, a por- 
tion of the stray light 180b is formed by the reflected light 
of the light 180 via the filter 160, and via the interface 
between the first lens 120 and the second lens 140. In 
addition, another portion of the stray light 180b is formed 
by the reflected light of the light 180 via the CCD sensor 
170, and via the surface of the mount 150. Although the 
baffle 130disposed between the first lens 120 and the 
second lens 140 is composed of a black and low reflectiv- 
ity material for absorbing the stray light 180b, the im- 
provement of the baffle 130 is not obvious. 
Summary of Invention 

[0008] Accordingly, the present invention is directed to an optical 
lens, wherein the alignment precision of the assembly of 
the lenses is enhanced, and the influence of the stray light 
is also improved. 

[0009] | n addition, the present invention is also directed to a lens 
system, wherein the alignment error of the assembly of 


the lenses is enhanced. 

[0010] | n accordance with one embodiment of the present inven- 
tion, an optical lenscomprising, for example but not lim- 
ited to, a barrel, a first lens and a second lens is provided. 
The barrel includes, for example but not limited to, a light 
incidence opening and a receiving space, wherein the re- 
ceiving space and the light incidence opening are con- 
nected. The first lens is disposed in the receiving space, 
and the first lens includes, for example but not limited to, 
a first outer loop and at least a protrusion disposed on the 
first outer loop, wherein a portion of the first lens is ex- 
posed by the light incidence opening. Moreover, the sec- 
ond lens is disposed in the receiving space and lodged to 
the first lens. The second lens includes, for example but 
not limited to, a second outer loop and at least a recess 
disposed on the second outer loop, wherein the first outer 
loop is leant to the second outer loop, and the protrusion 
is lodged to the recess. 

[0011] | n 0 ne embodiment of the present invention, the protru- 
sion includes, for example, a hemispheric protrusion and 
the recess includes, for example, a hemispheric recess, 
wherein the hemispheric protrusion is lodged to the 
hemispheric recess. In another embodiment of the present 


invention, the protrusion includes, for example, an annu- 
lar protrusion and the recess includes, for example, an 
annular recess, wherein the annular protrusion islodged to 
the annular recess. 
[0012] | n one embodiment of the present invention, the optical 
lens further comprises, for example but not limited to, a 
baffle disposed between the first lens and the second 
lens. 

[0013] | n 0 ne embodiment of the present invention, the optical 
lens further comprises, for example but not limited to, a 
mount disposed in the receiving space and leant to the 
second lens, wherein a portion of second lens is exposed 
by a light exit opening of the mount. 

[0014] in one embodiment of the present invention, the optical 
lens further comprises, for example but not limited to, an 
image capture component disposed on a light path after 
the mount. 

[0015] in one embodiment of the present invention, the optical 
lens further comprises, for example but not limited to, a 
filter disposed on a light path between the mount and the 
image capture component. 

[0016] in accordance with another embodiment of the present in- 
vention, a lens system including, for example but not Mm- 


ited to, a first lens and a second lensare provided. The 
first lens includes, for example but not limited to, a first 
outer loop and at least a protrusion disposed on the first 
outer loop on. In addition, the second lens is lodged to 
the first lens. The second lens includes a second outer 
loop and at least a recess disposed onthe second outer 
loop. The first outer loop is leant to the second outer 
loop, and the protrusion is lodged to the recess. 

[0017] | n one embodiment of the present invention, the protru- 
sion includes, for example, a hemispheric protrusion and 
the recess includes, for example, a hemispheric recess, 
wherein the hemispheric protrusion is lodged to the 
hemispheric recess. 

[0018] | n one embodiment of the present invention, the protru- 
sion comprises, for example, an annular protrusion, and 
the recess include, for example, an annular recess, 
wherein the annular protrusion is lodged to the annular 
recess. 

[0019] Accordingly, in the lens system of the present invention, 
the first lens and the second lens are assembled by the 
lodging of the protrusion and the recess. Therefore, the 
alignment precision and the assembly precision of the 
lens system of the present invention are improved. In ad- 


dition, in the optical lens of the present invention, the 
lenses are assembled by the lodging of the protrusion and 
the recess, thus the alignment error of the lenses is re- 
duced. Therefore, the optical lens of the present invention 
has an excellent optical property. 
[0020] one or part or all of these and other features and advan- 
tages of the present invention will become readily appar- 
ent to those skilled in this art from the following descrip- 
tion wherein there is shown and described a preferred 
embodiment of this invention, simply by way of illustra- 
tion of one of the modes best suited to carry out the in- 
vention. As it will be realized, the invention is capable of 
different embodiments, and its several details are capable 
of modifications in various, obvious aspects all without 
departing from the invention. Accordingly, the drawings 
and descriptions will be regarded as illustrative in nature 

and not as restrictive. 
Brief Description of Drawings 

[0021] The accompanying drawings are included to provide a 
further understanding of the present invention, and are 
incorporated in and constitute a part of this specification. 
The drawings illustrate embodiments of the present in- 
vention and, together with the description, serve to ex- 


plain the principles of the present invention. 
[0022] FIG. 1 is a schematiccross-sectional view illustrating a 

conventional lens. 
[0023] FIG. 2 is a schematic drawing of the optical simulation 

analysis of aconventional lens. 
[0024] FIG. 3A is a schematic cross-sectional view illustrating a 

lens system according to one embodiment of the present 

invention. 

[0025] FIG. 3B is a front view illustrating a lens 210 according to 

one embodiment of the present invention. 
[0026] FIG. 3C illustrates a distribution of protrusions according 

to one embodiment of the present invention. 
[0027] FIG. 4Ais a front view illustrates a first lens according to 

one embodiment of the present invention. 
[0028] FIG. 4B illustrates a distribution of protrusionsaccording 

to one embodiment of the present invention. 
[0029] FIG. 5A is an explosive cross-sectional view illustrating an 

optical lens according to one embodiment of the present 

invention. 

[0030] FIG. 5B is a combinative cross-sectional view illustrating 
an optical lens according to one embodiment of the 
present invention. 

[0031] FIG. 6 is a schematic drawing of the optical simulation 


analysis of an optical lensaccording to one embodiment of 

the present invention. 
Detailed Description 

[0032] The present invention will be described fully hereinafter 
with reference to the accompanying drawings, in which 
preferred embodiments of the present invention are illus- 
trated. The present invention may, however, be embodied 
in many different forms and should not be construed as 
limited to the embodiments set forth herein; rather, these 
embodiments are provided so that this disclosure will be 
thorough and complete, and will fully convey the scope of 
the invention to those skilled in the art. Like numbers re- 
fer to like elements in the accompanying drawings 
throughout. 

[0033] FIG. 3A is a schematic cross-sectional view illustrating a 
lens system according to one embodiment of the present 
invention. Referring to FIG. 3A, the lens system 200 com- 
prises, for example but not limited to, a lens 210 and a 
lens 220. The lens 210 comprises, for example, an outer 
loop 210a and at least one protrusion 212, wherein the 
protrusion 212 is disposed on the outer loop 210a. In ad- 
dition, the lens 220 is lodged to the lens 210. The lens 
220 comprises, for example, an outer loop 220a and at 


least one recess 222, wherein the recess 222 is disposed 
onthe outer loop 220a. The outer loop 210a is leant onthe 
outer loop 220a, and the protrusion 212 is lodged to the 
recess 222 (as shown in the enlarged view of FIG. 3A). 

[0034] FIG. 3B is a front view illustrates a lens according to one 
embodiment of the present invention. Referring to FIG. 
3Aand FIG. 3B, materials of the lens 210 and the lens 220 
may comprises, for example, a transparent glass, a trans- 
parent plastic or other transparent material. In addition, 
the protrusion 212 of the first lens 210 comprises, for ex- 
ample, a hemispheric protrusion, and the protrusion 212 
is disposed on the first outer loop 210a. The protrusion 
212 may be disposed as shown in FIG. 3B. The recess 222 
of the second lens 220 comprises, for example, a hemi- 
spheric recess. It is noted that each hemispheric protru- 
sion is lodged to a corresponding hemispheric recess. 
Moreover, the machining of the first lens 210 and the sec- 
ond lens 220 may be performed by, for example, using 
diamond grinding machine. Therefore, the shape preci- 
sion of the protrusion 212 of the lens 210 and the recess 
222 of the lens 220 are less than about 0.2um. 

[0035] Referring to FIG. 3B, since the shape precision of the pro- 
trusion 212 of the lens 210 and the recess 222 of the lens 


220 are less than about 0.2um, the alignment error of the 
assembly of the lens 210and the lens 220 is extremely 
small. Therefore, the eccentric shifting of the optical axis 
of the lens system 200 of the present invention is effec- 
tively improvedin comparison with the conventional lens 
system. Furthermore, in comparison with the conventional 
lens assembled by a barrel, the lens system 200 of the 
present invention has a smaller optical error such as ec- 
centric error, heeling error, and a greater perpendicularity 
between optical axis and lens. Therefore, the lens system 
200 may be applied to a variety of optical instruments re- 
quiring high precision such as a laser apparatus, a micro- 
scope, a telescope and a snooperscope. 
[0036] FIG. 3C illustrates another distribution of protrusions ac- 
cording to one embodiment of the present invention. Re- 
ferring to FIG. 3C, there are three protrusions212 of the 
lens system 200. Therefore, in comparison with FIG. 3B, 
the precision of the assembly of the lens 2 lOand the lens 
220 of FIG. 3C is enhanced. It is noted that, the distribu- 
tion and the position of the protrusion 212 of the lens 
system 200 of the present invention is not limited to the 
embodiments and the drawings such as FIG. 3B and FIG. 
3C of the present invention. In the invention, any distribu- 


tion of the protrusion 2 12 with any number of protrusions 
may be performed to enhance the precision and the con- 
venience of the assembly of the lens 210and the lens 220. 

[0037] FIG. 4A is a front view illustrates a first lens according to 
one embodiment of the present invention. It is noted that, 
referring to FIG. 3A, the protrusion 212 comprises a 
hemispheric protrusion and the recess 222 comprises a 
hemispheric recess as shown in FIG. 3A, FIG. 3Band FIG. 
3C. However, referring to FIG. 4A,the protrusion 212 
comprises an annular protrusion and the recess 
222comprises an annular recess. 

[0038] FIG. 4B illustrates a distribution of protrusions according 
to one embodiment of the present invention. It is noted 
that, referring to FIG. 4A, the protrusion 212 comprises 
only one single annular protrusion, however, referring to 
FIG. 4B, the protrusion 212 comprises a plurality of annu- 
lar protrusions. In the present invention, the annular pro- 
trusion may comprise any distribution density, width and 
number of protrusions. 

[0039] Accordingly, in the lens system 200 of the present inven- 
tion, the lodging between the lensesis not limited to the 
method of using the hemispheric protrusion and the 
hemispheric recess, or usingthe annular protrusion and 


the annular recess. In fact, the scope of the present inven- 
tion comprises any method of lodgingthe lens 210 to the 
lens 220 of the lens system 200. In addition, the lens sys- 
tem 200 of the present invention is not limited to the as- 
sembly of the lens 210and the lens 220. In fact, the scope 
of the present invention comprises an assembly of any 
number of lenses. Moreover, the lens system 200 of the 
present invention may be applied to a variety of optical 
instruments to enhance the image quality of the optical 
instrument. Furthermore, the application of the lens sys- 
tem 200 of the present invention to the optical lens will be 
described hereinafter; however, the description can not be 
used to limit the scope of the application of the lens sys- 
tem 200 of the present invention. 
[0040] FIG. 5A is an explosive cross-sectional view illustrating an 
optical lens according to one embodiment of the present 
invention. FIG. 5B is a combinative cross-sectional view il- 
lustrating an optical lens according to one embodiment of 
the present invention. Referring to FIG. 5Aand FIG. 5B, an 
optical lens 300 comprises, for example but not limited 
to, a barrel 310, a lens 210, a lens 220, a baffle 320, a 
mount 330, a filter 340 and an image capture component 
350. The barrel 310 comprises, for example, a light inci- 


dence opening 310a and a receiving space 310b, wherein 
the receiving space 310b is connected with the light inci- 
dence opening 310a. In addition, the lens 210 is disposed 
in the receiving space 310b, and a portion of lens 210 is 
exposed by the light incidence opening 310a as shown in 
FIG. 5B. Moreover, the lens 220 is disposed in the receiv- 
ing space 310b and lodged to the first lens 210, wherein 
the recess 222 of the second lens 220is lodged to the 
protrusion 212 of the first lens 210as the enlarged view 
shown in FIG. 5B. It is noted that, the shape, distribution 
and the amount of the protrusion 212 and the recess 222 
of FIG. 5A and FIG. 5B may be similar to thatof the protru- 
sion 212 and the recess 222 shown in FIG. 3B, FIG. 3C, 
FIG. 4A or FIG. 4B. However, the shape, distribution and 
the amount of the protrusion 212 and the recess 222 of 
FIG. 5A and FIG. 5B may not be limited by the embodi- 
ments of the present invention. 
[0041] Referring to FIG. 5B, the baffle 320 is disposed between 
the lens 210 and the lens 220. In addition, the mount 
330is disposed in the receiving space 310b and leant on- 
the second lens 220. The mount 330 comprises, for ex- 
ample, a light exit opening 330a for exposing a portion of 
lens 220. Moreover, the image capture component 350 is 


disposed on a light path after the mount 330. Further- 
more, the filter 340 is disposed on a light pathbetween 
the mount 330 and the image capture component 350. It 
is noted that, the baffle 320, the mount 330, the filter 340 
and the image capture component 350 are optional. 
[0042] Moreover, a material of the baffle 320 comprises, for ex- 
ample but not limited to, a low reflectivity material. The 
low reflectivity material comprises, for example but not 
limited to, black polymer for reducingthe influence of the 
reflected stray light. In addition, the filter 340 comprises, 
for example but not limited to, infrared light filter (IR fil- 
ter)or other filter. Moreover, the image capture compo- 
nent 350 comprises, for example but not limited to, 
charge coupled device (CCD) sensor, complementary 
metal oxide semiconductor (MOS) image sensoror other 
image capture component. In order to enhance the conve- 
nience of assembling the optical lens 300, the barrel 310 
may further comprise, for example but not limited to, a 
screw thread 312 disposed on the outer surface of the 
barrel 310. However, the screw thread 312 of the barrel 
310 is also optional. Furthermore, the optical property of 
the optical lens 300 of the present invention will be de- 
scribed according to the optical simulation analysis 


thereof. 

[0043] FIG. 6 is a schematic drawing of the optical simulation 

analysis of an optical lensaccording to one embodiment of 
the present invention. Referring to FIG. 6, a light 360is in- 
cident onto the image capture component 350 via the 
light incidence opening 310aof the barrel 310, the first 
lens 210, the baffle 320, the second lens 220, the light 
exit opening 330a of the mount 330and the filter 340. A 
portion of the light 360 forms an image light source 360a, 
and another portion of the light 360 forms an useless 
stray light 360b. It is noted that, when a portion of the 
light 360 is exited from the surface of the filter 340and 
incident onto the interface between the first lens 210and 
the second lens 220, the curve structure of the protrusion 
212and the recess 222 will scatter a portion of the re- 
flected light 360 to reduce the stray light 360b. In com- 
parison with conventional lens 100 shown in FIG. 2, a por- 
tion of reflected Iight360 is scattered by the structure of 
the protrusion 212and the recess 222 of the optical lens 
300 of the present invention shown in FIG. 6. Therefore, 
the amount of the stray light 360b is reduced effectively 
and the image quality is enhanced. It is noted that, in the 
present invention, the protrusion 212 is not necessary to 


be disposed on the first lens 210, and the recess 222 is 
not necessary to be disposed on the second lens 220. Al- 
ternatively, the recess 222 may be disposed on the first 
lens (not shown), and the protrusion may be disposed on 
the second lens (not shown), and thus the alignment pre- 
cision of the assembly of the first lens 2 lOand the second 
lens 220 may also be enhanced. 
[0044] | n summary, in the present invention, not only the align- 
ment precision of the assembly of the first lens 2 lOand 
the second lens 220 is enhanced by the protrusion 
212and the recess 222, but also the influence of the stray 
light 360bof the optical lens 300 is reduced. Therefore, 
the image quality is further improved. In addition, the dis- 
tribution, the position, the amount and the curvature of 
the protrusion 212and the recess 222 may be optimized 
by the optical simulation analysis. Thus, the alignment 
precision of the assembly of the lens 210and the lens 220 
is enhanced and the image quality of the optical lens 300 
is improved. 

[0045] Accordingly, the optical lens and the lens system of the 
present invention has at least following advantages. First, 
in the conventional optical system, the assembly of the 
lenses is performed by using the barrel, wherein the ma- 


chining precision of the inner wall of the barrel is about 
10um. However, in the optical lens and the lens system of 
the present invention, the assembly of the lenses is per- 
formed by the lodging of the protrusion and the recess 
222 wherein the machining precision of the protrusion 
and the recess 222 is about 0.2um. Therefore, the align- 
ment precision of the optical lens and the lens system of 
the present invention is improved and the alignment error 
is about 0.2um. In addition, since the machining precision 
of the lens 210 and the lens 220 is improved, the align- 
ment precision of the lens 210 and the lens 220 are also 
improved. 

[0046] Further, in the lens system of the present invention, the 

assembly of the lens 210 and the Iens220 is performed by 
lodging. It is noted that, not only two lenses of the 
present invention may be assembled by lodging, a plural- 
ity of lens may also be assembled by lodging. Therefore, 
the alignment precision of the assembly of the lenses may 
be improved. 

[0047] | n addition, in comparison with the conventional technol- 
ogy, the optical lens of the present invention is assembled 
by lodging of the protrusion and the recess. Therefore, 
not only the optical property but also the assembly effi- 


ciencyis enhanced. 
[0048] The foregoing description of the preferred embodiment of 
the present invention has been presented for purposes of 
illustration and description. It is not intended to be ex- 
haustive or to limit the invention to the precise form or to 
exemplary embodiments disclosed. Accordingly, the fore- 
going description should be regarded as illustrative rather 
than restrictive. Obviously, many modifications and varia- 
tions will be apparent to practitioners skilled in this art. 
The embodiments are chosen and described in order to 
best explain the principles of the invention and its best 
mode practical application, thereby to enable persons 
skilled in the art to understand the invention for various 
embodiments and with various modifications as are suited 
to the particular use or implementation contemplated. It is 
intended that the scope of the invention be defined by the 
claims appended hereto and their equivalents in which all 
terms are meant in their broadest reasonable sense unless 
otherwise indicated. It should be appreciated that varia- 
tions may be made in the embodiments described by per- 
sons skilled in the art without departing from the scope of 
the present invention as defined by the following claims. 
Moreover, no element and component in the present dis- 


closure is intended to be dedicated to the public regard- 
less of whether the element or component is explicitly re- 
cited in the following claims. 


